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“Why Astrophysical Big Bang”?”
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S. The super-nova process

We have tentatively suggested that the super-nova
process represents the transition of an ordinary star into
a neutron star. If neutrons are produced on the surface of
an ordinary star they will “‘rain’’ down towards the center
if we assume that the light pressure on neutrons is prac-
tically zero. This view explains the speed of the star’s
transformation into a neutron star. We are fully aware
that our suggestion carries with it grave implications
regarding the ordinary views about the constitution of

stars and therefore will require further careful studies.
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BL(KEI) = 10 Peta=10"16.
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traditional neutron star

quark hybrid
star

hyperon

atar neutron star with

pion condensate

Fe

color-superconducting 6 3
strange quark matter 10~ g/lem
(u,d,s quarks) 1 3

25C  crL 14 o 3

CsSL _wt 10 7 g/lem

0CFL L0

LOFF B 0 Hydrogen/He

CFL-T = atymos%here

strange star
nucleon star

R ~ 10 km
From F. Weber 2005
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Nuclear Superfluid  Meson supercurrent  Baryon Chemical Potential s
Gluonic phase, Mixed phase
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Radial Velocity

/ Shock

Entropy~T"3/p

Proto
Neutron
Star
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T. Takiwaki (RIKEN)
EoS : LS-K220

resolution :
384(r)x1(8)x1(p)
The finest grid

Neutrino Trasport :

Ray-by-Ray:IDSA
+Leakage

Hydro:

HLLE, 2"d order
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-Cooling term
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~ 145 -
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-Heating term
n—+"vVe —>pP+6€
Sy = 4(1.,,},(A?-T)3/(3,O/.;'}'1u) ~ Const p+v,—on+et

heating

- ~ = (3a2+1)

v

.. p 1is proportional to T 30241 o0(e2) p L.

Qj - S 2)2 A2
4 (mec?)? my 4712 {(1,)

Rs ’ , 2 .
Also. A7)~ s (T) < 160 L Lws ( KT, ) F\Ie\] |

My 72 (1) \ 4 MeV S

(Y, +2Y%)

—> ( x l/T‘L} H ox 1/1-5 So, Cooling Dominates at small r, while
Heating Dominates at large r.
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ORIKEN

K-Computer’s Speed is 10 Peta Flops (Fastest in the World in Jun. =Nov. 2011. Now 4% ranked).

The Post-K-Project (Exa-Flops, 2020-) has already started in RIKEN.
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KAGRA (2018-)

iiw_ (Kamioka, Japan)
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Super-Kamiokande
(Kamioka, Japan)

rvatory, ICRR(Institute for Cosmic Ray Research), The University of Toky
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Thanks to Takiwaki-san, HPCI members, K-Project, ...
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Ni: 7%
O+Ne+Mg: 3%

time: 9003 s

Simulation by
A. Wongwathanarat
(MPA - RIKEN)
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S. Wanajo
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Origin of Uran?
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A. Tolstov (RIKEN—=>IPMU) ' i r .
Y. Teraki(RIKEN)  H. Ito (RIKEN) J. Matsumoto (RIKEN)
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S.H. Lee
(RIKEN—>
JAXA)

M.Ono
~ (RIKEN—>Kyushu U.)

X-ray Image of Cassiopeia A by
Chandra

Simulation by
D. Warren

Morphology? Composition? Cosmic-Ray Production? D. Warren
(NCSU—RIKEN)
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Dark Energy

Accelerated Expansion -
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Afterglow Light
Pattern Dark Ages Development of
400,000 yrs. Galaxies, Planets, etc.

Inflation

M. Dainotti (RIKEN)

FluctuatiO'

1st Stars
about 400 million yrs.

Big Bang Expansion | The Dainotti’s B§{& =\
13.7 billion years

Maria Dainotti, 20134, The Dainotti’s RelationCA A 7 X FIE AV FEIESE |

NASA/WMAP Science Team
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~Toward Full-Understanding of Supernovae and GRBs~

* Central Engine: Nagataki (Pl), Takiwaki, Barkov
* Explosive Nucleosynthesis:Wongwathanarat, Wanajo, Mao

* Shock Breakout/Light Curve/Spectrum: Tolstov, Blinnikov
(ITEP), Tominaga (Konan), Tanaka (NAQOJ), Maeda(Kyoto)

* Propagation of Relativistic Jet: Matsumoto, Mizuta

 Gamma-Ray Emission (GRBs): Ito, Teraki, Pe’er (UCC)

e Afterglow(X-ray,Opt,Radio): Warren, Ellison (NCSU),
MacFadyen(NYU).

* Remnants: Lee, Ono, Warren, Slane (CfA), Patnaude (CfA)

 UHECRSs, VHE-neutrinos/gamma-rays: Allard (APC), Kusenko
(UCLA), He (PAO)

vV + GRB Cosmology: Dainotti
Large

Radi

... and More!
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